Measurements of tropospheric integrated water vapour (IWV) made with two microwave radiometers (AS-MUWARA, TP/WVP-3000), GPS, and radiosondes (SRS 400) during the Temperature, hUmidity, and Cloud (TUC) profiling campaign under mid-latitude conditions in Payerne, Switzerland, in winter 2003/2004 are compared. All methods provide robust IWV retrievals in clear sky and cloudy situations. The mean difference between radiometric and radiosonde IWV is less than 0,15 kgm −2 being not significant with respect to the standard deviation and to the theoretical accuracy. The GPS IWV measurements have a persistent significant dry bias of approx. 0,5 kgm −2 with respect to radiometers and radiosondes. The different temporal and spatial resolutions of the instruments were found to have a strong influence on the standard deviation. A characteristic diurnal cycle of the GPS and radiometric IWV was observed. 
Introduction
The concentration of water vapour in the troposphere is typically approx. 1 %, but its impact on physical processes in the troposphere is outstanding. Water vapour is the most important greenhouse gas, and the change between its gaseous, liquid and solid state is an effective means of energy storage and transport in local and global weather. Thus it is crucial in meteorology to know its amount and its distribution precisely. This is one of the reasons why the COST 720 Temperature, hUmidity, and Cloud (TUC) profiling campaign (RUFFIEUX et al., 2006) was held at the aerological station of MeteoSwiss in Payerne, Switzerland, in winter 2003/2004. The station is located close to the Lake of Neuchâtel at 490 m above sea level where weather situations with fog and temperature inversions occur frequently during winter. A database of meteorological measurements made with in-situ and various remote sensing methods was produced to asses their potential for tropospheric monitoring under these conditions. Whereas CIMINI et al. (2006) investigated the retrieval of humidity and temperature profiles, this paper focuses on integrated water vapour (IWV). Three methods were used for the retrieval of IWV in the TUC campaign: radiosondes, the global positioning system (GPS), and two different types of microwave radiometers. Since the radiometers also measure the integrated liquid water (ILW), these data are included in the intercomparison.
Similar studies were made by EMARDSON et al. (1998) and by KOPKEN (2001) within the Baltic Sea Experiment (BALTEX) and by REVERCOMB et al. (2003) within the Atmospheric Radiation Measurement (ARM) programme. However, this study is the first to involve IWV measurements made with the SRS 400 radiosonde (RICHNER, 1999) and with the All-Sky MUlti WAvelength RAdiometer (ASMUWARA; MARTIN et al., 2006a) . Furthermore, the all-sky scanning capabilities of ASMUWARA are used to asses the influence of inhomogeneities in the water vapour field on the IWV measurement.
